A major conundrum in the management of acute heart failure syndromes is the observation that patients are generally treated successfully during the in-hospital phase, but have a markedly high post-discharge event rate [1, 2] . The 30-day readmission rate has remained fairly constant or increased over the last decade at approximately 25% [3, 4] . Over one-third of patients hospitalized for acute heart failure syndromes are dead 1 year after discharge [3] . Despite fairly successful implementation of heart failure performance metrics in recent years, there has been no significant improvement in these outcomes [5] . It has become clear that our current state-of-the-art care of patients with heart failure exacerbation is not sufficient.
Many patients with heart failure have co-existing heart rhythm disorders. Few systematic evaluations of electrophysiology diagnostics and therapeutics have been performed in patients in the acute heart failure setting. As arrhythmias can be precipitants of heart failure exacerbations or contribute directly to mortality, optimizing management may provide a significant opportunity to improve outcomes. This issue of Heart Failure Reviews contains seven articles that focus on select topics dealing with how tools available in the management of heart rhythm disorders may potentially be applied to patients hospitalized for or recently discharged from a hospitalization for heart failure.
Many patients who present with worsening heart failure already have an implanted device with pacing functionality. Marc Lahiri, Justin Mao, and Claudio Schuger discuss pacemaker parameters that may interact with heart failure status. They specifically focus on the issues of right ventricular pacing burden, atrioventricular timing, and interventricular timing. Theoretically, adjusting these parameters in the decompensated patient may be of benefit. They propose two algorithms to assess pacing parameters in patients who present with heart failure, with and without atrial fibrillation.
Many patients with heart failure and reduced left ventricular ejection fraction (LVEF) have an implantable cardioverter-defibrillator (ICD). Arrhythmias that often accompany heart failure deterioration may lead to appropriate and/or inappropriate ICD shocks. Although potentially life-saving in cases of ventricular arrhythmias, these shocks are often extremely painful. Jason Bradfield, Roderick Tung, Noel Boyle, and Kalyanam Shivkumar explore the management of ICD shocks with an emphasis on medical therapy, ICD programming, and catheter ablation.
Despite the prevalence of atrial fibrillation and heart failure, there are little data to direct the management of patients who present with both conditions [6, 7] . Pacemaker implantation with catheter ablation of the atrioventricular junction represents the ultimate treatment for patients with medically refractory rapid ventricular rates. It is highly effective, but is both invasive and permanent. Jason Rubenstein and James Roth provide an in-depth discussion of the potential benefits and risks of this therapy in acute heart failure patients.
Catheter ablation has become a major therapeutic option for many patients with arrhythmias. These procedures are typically performed in patients who are otherwise medically stable. While generally safe, performing ablation in patients who are hospitalized with acute heart failure adds additional peri-procedural risk. Bradley Knight and Jason Jacobson discuss the potential role of catheter ablation of arrhythmias that are most likely to be of significance in those with acute heart failure. Patient selection and procedural timing are of particular importance.
Approximately half of patients with acute heart failure have reduced LVEF and are thus potential candidates for ICDs. These devices are highly effective in treating sudden arrhythmic death. Implanting these devices in patients has most systematically been evaluated in patients with chronic, stable heart failure status. Norman Wang, Jonathan Piccini, and Mihai Gheorghiade discuss the issue of timing of ICD insertion in patients who are hospitalized with acute heart failure and are known to have a chronically reduced LVEF.
Cardiac dyssynchrony, manifest as a prolonged QRS duration, is known to be a significant prognostic marker in patients with reduced LVEF [8] . Cardiac resynchronization therapy (CRT) is a particularly attractive therapy in the acute heart failure population as optimizing cardiac performance may significantly improve post-discharge death and rehospitalization. This intervention is not without risk, and there are no large scale studies of CRT implementation in this patient population. Norman Wang, Sanjoy Bhattacharya, and Mihai Gheorghiade discuss the potential benefits and risks of implanting patients with CRT devices during or soon after hospitalization for heart failure.
The issue of timing of insertion of an ICD, a CRT device, or a combination device in those with reduced LVEF who have not had a prior episode of aborted sudden death is of particular importance. The most recent American College of Cardiology and American Heart Association guidelines for the management of heart failure contain a new section on ''The Hospitalized Patient'' which discusses in-hospital treatment and discharge strategy, but does not address this important issue [9] . Of all available electrophysiology procedures, these have the most robust data demonstrating mortality benefit in heart failure patients with reduced LVEF. However, all of these trials were performed in the chronic, stable heart failure patient on optimal medical therapy [10] [11] [12] [13] [14] [15] . By definition, patients who present with acute heart failure syndromes are not on optimal medical therapy. Current guidelines therefore recommend sustained LVEF reduction in the presence of an optimized medical regimen, which could take months to achieve, before they should be considered for these devices. The stark reality is that patients may not live long enough to be candidates for these potentially life-saving devices under these current recommendations. More research is needed to determine which patients have the potential to benefit from early intervention.
In contrast to the first six articles of this issue, a number of studies have evaluated the use of device monitoring diagnostics in the acute heart failure population. Michael Samara and Wilson Tang provide a comprehensive summary of the studies that have been published to date. They discuss which situations are the most likely to benefit from this technology and what diagnostic features are most likely to lead to improved outcomes.
Despite current recommendations for the management of acute heart failure patients, high rates of readmission and mortality still occur. The articles contained in this issue provide an overview of many pertinent electrophysiology issues that may have clinical importance. The majority of these modalities still require more systematic study to determine safety and efficacy. Nevertheless, we hope our readers will share our enthusiasm at the potential to markedly benefit these most challenging patients.
